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AfK^UJtft^ftidlSWalSPffi^ 3 3t»* (MNIer^ Bioessays. 4:91 : 19 

S9) 0 ^m^< ^^-Kfe^T# V ^ K ') y IgBTO-ltfr *) u ^ d - >-fb $ fr&m 
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a D 7 I' * U ^ ( Package) £ ft ^ 0 ^ H&Jft*. Si , ffi^fll 

V i )V x * IU 5£t £ :£iSc^J& 5 -e* £> o * ^a*<0 *U & Ht , «.& £ * -f x <*> 

A t\ ox s i/i L' ^ $ ft it o s *i >j ^K'jy^/y * 

ft , as L/;tt : J L 4r<>dE/s*fl-« HJ«H4*l ft < °ccl usi on body) £ fl^ ^ 4 

u isat-rturffi * , 8* $ih m$ *. 7 * * aci-d -cm? s 

£ fc «> U , *SgE £»T£5n X& 4 J£4fi £ *) > F7>A7i^V3> © ±flt * > 
&£Mm<r>£-B-t^7'^-?fm (placed) £^fc 0 -*-fc*>^ 7t*»^T 



tocols in Aerobiology j f 2 ^16.8(Supp, 10). 1990;Surmiers^ J: y^Smrith 
f Miti: 0 s K Miller^ gir^) 0 

, Hf&SftTI: fc„ fSJx.if % Aedes aegypti r Aulographa californica, B 

ombyx mori. Drosophila melanogaster. Spodoplera frugiperda. $ £ tfTri cho 
p lusia ni(PCT£:^^WD 89/016699^ ; Car boneH p> , J, Vjro"l % 56:153 r 1985; 
Wright. Nature, 321:718, 1986 ; Srni th , MoT. Cell. Biol. r 3:2156,1983; }$ 
il^-iE^U^Fraser, ^ % In Vitro Cell, Dev Biol., 25:225, 1989^^08) 
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m % g x * a . / < * .» n <w ^ * /%^uk k & »t « *° » j ^ r 

) o 

•) j< ift.fr U T* (3" ) con- K£5I C-mf^NA 
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j| e^fimit ^^-'^tl&^JUioT, IE co IH W li iti& S it f# * o iti'S Tier 

•mt ?y^?K <?m fc uu, e. a>n-e© lac* ^ d > <t>*5¥ fifefcfliMt * , s 

-fbM&fb ^ > ^ f| (CAP) & (Raibaud*^ Ann Rev, Genet. r 18:173 1984 

o fltLT, # ? * }• - 7: , ^ ^ 1— ^ C1ac)CChang^ , Nature, 196:1056,1977 

?^^^i^Ji LT, M)/f77> (trpXGoeddel^, Nuc Acids Res, : 8:405 
7, 1980;Ye1verton£> N Nuc Acids Res. ; 9,:731, 1981;^ gj iff ^=^4,738,921-^ 

©ya*- EPJ^r^tfo g - 9* Cg-laotamase) (blai ya-^- 

^ — ^ (Weissmam, [The cloning of interferon and other mistakes] ; Int 
erferon3 (Gressenp) ; 1981) % £ £ 0* H -t V * 7 t — v A PL 

(Snimatake£>, Nature r 292:128 : 1981) £ £ y05 (^^#^^4,689,^0%)^ 

433-t) 0 tacya*- ^-fi, trp/p^-^-, J: tflacy ? 

- J: J? lac^-y^D ^EyiJtf>ll£'$rA£-$-A'W /'? w Klrp-lacyo 

— — -& (Amann£>^ Gene, 25:167, 1983;deBoert^ Proc.Natl, Acad, S 
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ci, USA 80:21 1983) 0 ffll/D^-^fi, fflifBHA^ >} * v - -b 

4 RNA# v j( 9 - -fcf t t , %M^W^<n ^ < ojj^ U fci^TS '/i L' 

, tt-&Lfc^a*-^-3ft«) 1 W-^AA (SCulier^, 3. MoT. Biol., 189:113 r 
1986;Tabor£ N Proc. Natl. Acad Sci. USA : 82:1074,1985) 0 Jp>tT, -'W 7* 
')7f7D^-?-jJi/;, -f V * 7 T - -J ^D-t- £ J: C^E coli> 

ii , -> * > - ^ ■ tT jv / CSD)|£^y t if i£ ir „ m 3 K y CATC) £ t „ 

3 - 9 * ? P * ^ id -> n £fe ^ K > co 3 11 * K±SEtc ES1~ £ (Sh 

ine£>^ Nature. 254:34 1975) 0 SDgjg^Jfi^ SOgg^ij ^ E coli 16S rRNA<?> 3 * 

(steitz£>^ f Genetic signals and nucleotide sequences in messenger RNA 
j ; Biological Regulation and Development: Gene Expression (R.F Goldberg 

er^) , 1979) 0 * vw.m±^mi^ tua-r* iz$> \z a , m 

i/i 1; y*- a jg-£rS&t£ £ Wi~ 4 (Sambrook£ „ r &c P ressi * on of clone 

d genes in Escherichia colij ; Molecular Cloning: A Laboratory Manual. 19 

89) 0 

^f-tESSB-£raiii»*c LlllUf^ii, N- *^co7- ~ y M:, 4 > 

ii Y > tf )Jf i/i -J* *i »vt-, ffl|^^^^>N- *s5Sr^ T"^ -Ir t <£> W > * ^ - 
v * y /<« * K * 6 «P Mf S *L » * ( Rfc ft & Pi 1^219237^ ) 0 
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(Nagai^ Nature 309: 81() 1984) 0 p. ? > * X it £ ri , lacZ (Jia 
A, Gene. 60:197 1987). trpECAllen^ J Biotechnol . . 5.93 1987;Makoff 
& , J . Gen, Hi c robi ol . , 1 35 : ll r 1989) , & J: c^Chey Qftffl # & 13 £ 324 64 7 

>Wl-&? y n$ Ht\£>4« z.e> X n % Wk& ¥ v ^ ? ft li . H3t¥ y>>*? 

itm $ti&o * act, * -r r <t * ^ * k * 

Tler^, Bio/Technology 7:698 : 1989) 0 

336,336^) 0 frmmy -yf^y y it, *maa^%^>? ft©# 



d & & n a 4 y tf ^-:<7? i/» -j* *i » Bf £ ft f# * , 7*d t v > |S JE 1* * i" « 0 

iiifl * >•■ ^ 7* ^ * 3 - K TP" * DMAii , ffl x. iX, E. «>1 1 HBt ^ > ^ ^ ft * G 
^ (aupA) (Hasufs^ ; Experimental Manipulation of Gene Expression. 1983; 

Ghrayeb^ , BEO 3 . 3: 2437 : 1984) % ^ j; CFE coli 7 jv # ») ^ 7: 7 T ^ - ^ 
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(phoA) (Qkai^ Proc Natl, Acad Sci, USA : 82:7212,1985) 

„ ^^Bacillus^^ tf - T * B, subtili 

£> *y/*#ft$: ^4tS"#" A £*6 U A ^ P> A ( Palvafc , Proc Natl, Ac 
ad, Sci, USA, 79:5582 f 1382 ; 4* HP £ N ft 244 042^-) 0 

tiftmpsm-e* i) , iitoT, /d*-^- i tit* Ke?)jfc: £ 

(<> tS**l**&) , attorn- KK 

|i->Afi^iU 'ftot, Hilt D-^y cntfKo 

^^t'-^it^, Jotf-afe:/?** KUif^fglf^ HFiL<li, ^ 
«ffi^fc£ffiPOfcl^J H 1 o^ttio «A&*Ji, *^#-«>ffl 
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&4 ft 4b (RWH4*tt & W *127 328gr j 0 jflA&Afi"* ^ * - li 4 , f * r~ V 
ii-t, ,%&#?*<o is £ cfilg* & A 3 eof£|fL« £ & ii , © S feffi $ ft ffl ffi ft<^> 

V * d ^ -> ^ „ st^-f v > (^i^'f v^) , is £ Zf-r Y ■y i 9 •) > 4 
^<©3i»t:W'i-i«'14*aiia*;^->tiJte : f-*'S-*tff* (Davies^ Am, Rev 
. Hicrobiol . , 32:469, 1978) 0 JHR^ - * - f£ * rz , t * v > „ M' 7" F 7 

^JMBft^ * ? - (i , _hSa<?5 t is i? k/'J 3 > + USf # 3 ft 4b #\ & 4b 

a m *a*a ^ ^ ^ - + n aft * » *co ^ r ft so *<o j^?f? ^ - * - * & o 

$S mis £ 0^ SI 4* » ^ jr 9 - (IfcfeffW k/'J 3 > & 4b i< * U:% A & A g ^ * * 
te, £<o«IS^o#KIE*«r>*:*u, BMSSftTIifco fl*.*^ f&S^* 

^-kL fcLT^)iiii ton THIS $ JiT^i : B. subtilis(Palva^ % Pro 

c Natl. Acad. Sci. USA. 79:5582, 1962;RMH#HF £H^°36 259-^ £ J: O^OG 
3 953-^ ; FCT& p^WO 84/0*1 541-^ ) r E col i (Shi ma take Nature, 292:128, 1 
981;Annann£> s Gene, 40:183, 1985;Studier^ J. MoT , Biol . ,189; 113, 1986; 
WtfflW&WJISO^ 776-a ; ^136 829^is j: CF^136 907-tf), Streptococcus cr 
emori s ( Powel 1 ^ Appl , En vi r on. Hi c robi ol . f 54 : 65 5 . 1988) ; St reptococcus 
Hvldans( Powell ^ , Appl, Environ. Hi crobiol . t 54:65 

5 r 1988), j ^Streptcrayces lividans(^gi#^^^ 745, 056f0 o 

l 2 * /siizitf * > is j: ^Df^'iso^ ^^<??^j^'^Tft^T^fl t^*ffl®<o^ 
IMS*** ^t/o DN ^^ 4 „ J^i'? h d i — v ^ >■ K J: <? MiffljgC #X 3 ft 

^«IE*l#Wii, © S ft 4b $ 13 ®.fltc j: *>mtt & (.m*. 
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tf, Hasson £> % FBV1S Microbiol . Lett . , 60 : 273, 1989 ; Pal va , Proc . Natl .Acad . S 
ci.USA,79:5582,1982;^H£p§£-036 259S-& j; £i^063 95^;PCTfi|g^^WD 
84/04541^ [Bacillus], Hi ller£>„ Proc. Natl. Acad. Sci .USA ,8: 356, 1988;Wang 
J.Bacteriol . ,172: 94 9 ,1990 [Campy lobacter] , Cohen Proc . Natl . Acad . Sci 
.USA, 69:2110, 1973;Dcwer £> % Nuc. Acids Res. ,16: 6127 ,1988; Kushner, Genetic E 
ngineering: Proceedings of the International Symposium on Genetic Enginee 

ring?) fGol <? x 5 Kt- <fc & Escherichia collar 
J (H.W. Boyeris £ c^S. Nicosia^ ), 1978 ;Mandel^ s 3. MoT. Biol. ,53:159,1970; 
Taketo, Biochim.Biophys .Acta, 949: 318, 1988 [Escherichia] ,Chassy £> % FEMS Hie 
robiol.Lett, ,44: 17 3, 1987 [Lactobacillus] , Fiedler^ % Anal .Blochem, 170: 38,1 
988[Pseudcroonas],Augustin£> % FBHS Microbiol .Lett. ,66:203, 1990[Stapnyloco 
ecus] , Barany & , J . Bacterl ol . , 144 : 698, 1980; Harl ander, Streptococcal Geneti 
cscf) N Q # k - -> 3 y U X & Streptococcus Iact1se9^£$4&&j O-Fer 

recti js J: £^ R.Curtis s IIIgg),1987;Perry£> ^ Infec . Immun 32 : 1295 , 1981 ; Powe 
11 Appl. Environ. Microbiol. 54; 655, 1988 ;Scrakuti£>^ Proc. 4th Eur. Cong. Bi 
otechnol ogy , 1 : 4 12 , 1987 [St reptococcus ] ) 0 

# 'J * 9 - -tfft ■& SUffi < TTATA Boxj ) i5 J: ^ ¥ H * #i" * * * . * S 

-K-ffcEyiJHU #U^JE&ra^- ?-E?!j££€1&T&o WtLT, tjv^- 
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^^3- *-6-»J y m i V ^ 9 - -fc\ ^ »J -t A- T 7* t: K-3-n > ^-MtK^^^ C 

•) ^ at a ^ - & i a tr y $ * t- - -tr <py*o CBtjH & * 329 20 % J* 4 * i n 

^ — trUiKi" & (Myanohara £> „ Proc. Natl . Acad . Sci . USA , 80 : 1 , 1983) 0 

Wmnmm* lJ &t it* <*|Ii4f 6*^4,876, 197-^& J; 0^4,880,734f0 o ^-<7>jiU(7> 
^r/'J-; K/n^- ^-cotfljilii. GAP* ^{iFVK^^^^^^^fe^ite^: 
ftjfrfbflUft ft-fr t fc^DH2, GAL4 ,. GAL10 j {j FH05 jft fe^ <D n -f ft <P W» S 

/Q*- ^-rt^i *l*<HWH£Haftl^ 556-!0 o »*ya 

Rl*^ 'J * ? - * U 4£¥ £ 3) S& 3 £ * » Ci o J: t * 7"a * 
_ ^ ^<7>^ijt- ji, i: ») fcnj\ Cohens Proc . Natl .Acad . Sci . USA , 77 : 1078 , 1980; H 
eni koff „ Nature , 283: 835 , 1981 ; Hoi 1 enberg£> ^ Curr .Topi cs Mi crobiol . Ironun 
ol . ,96:119,1981;Ho"llenberg% ^ Plasmlds of Medical , Environmental and Cojtto 
ercial ImportanceCK.N.Timftris^ £ c^A. Punier^) ,1979. f^^Saccharomyces 

cerevisiaej- jSit^HSteta^WKatnCAiS^^^iaj ;Mercerau-Puigalon£> „ 
Cene „ 11 : 163, 1980; Panthi er , Cur r . Genet . , 2 : 109 , 198ty?<£fc i -f £ ft 4 0 

^f^^y-a^ d*L*iATCH»3 K>£ J: 1? 3- K£ft&<> ^ritHi^ N- 
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Jttt"*- 4 0 fi"\ * ii t >• * - * * "> K v -fcf (SOD)^lS^ 

tt-&Aonu£?!Ui, ^MRfcft2£J£&^- KL»i*. S KLft*^ 
£ go k «t «>, ^^<on* * > ^ * K £ *!* L # * (Mx- pcts 

ii^a * v ^ t* * 3 - KT& DN*ii % 4 y<)l?- -fcf Jt fe^ 1 <RWN & 
^012 87%; B 1^62,096, 086^ J; tfAH^tgf <#g# #4, 588,68 

% j ft ir© ©iief^ e> if m $ *l# & <> * * <^ 4 
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*l|#flW», 546,083^- X ^4,870,008-^. ;ft*H 2rB ^324274^} 0 jj^ttt 

, K) & f <0 k / V ^ y TilL# ?it^, CLtf> k 7" V 3 y t i , ~ oDtEK 

0JCtiU YEp24(Botstein^ % Gene, 8: 17-24, 1979)., pCVKBrake^, % P roc. Natl .A 
cad . Sci . USA, 81 : 4612-4646 , 1984) , & X cKYRflUCStl nchccmb , J .Mol . Biol . , 15 
8: 157,1982)^^ if fe*l* 0 Sfcfc* k/'JaVli, K * liffi 3 tT- 7* 

o ffi i f-gfc^ ^-<??^-f 1f ± U £ irT # *-iSJ:(W* 

^A^MfCMUI^Ui (f?!)x.ff> Brakes, ±f££#M) „ 

&fr>il& (Orr-Ufeaver^ Methods in Enzymol. ,101: 228-245 ,1983) 0 |g&^^^ 



Li#*>(RineA> s Proc.Natl.Acad.Sci.USA,80:6750 f 1983) 0 ^ — K-gri *l* 

*feftE9!l (i . 9 ? - wa& £ 4 ^ ? ? - <^¥— » *fc 7 * y V t it 

<fc?fc* £*? ^-Wtt#4 0 SMR**-*-li, ^E2. HIS« , LEU2 , TRP1 

j3 J: ^ALG7^ ATQ » g m ± 3 *l # 4 £ frlfe jgfe T , & ^C^ffllUiJ 

nT, * it-e*i ^ ~ ii ^ 4 -> y & i: 0^418*- 4 #14 i^14ts G4M*M4*e 

<Off^T t'lfaS'flfiJB £ 4 (Butt*^ Microbiol. Rev., 51: 351, 1987) 0 

* * - li , Mib, ±%i<o X ? U , k y V > T^f # $ it 4 #\ £ ri iim&&^ 9 

£»J:fc>JJ\ UToOEia: Candida albicans (Kurtz Mol .Cell .Biol . ,6:142 , 1986 
), Candida maltoseCKunze^ „ D.Basic Microbiol. ,25: 141, 1985), Hansenul a pol 
yrnorphaCGleeson^ % 1 .Gen.lvticroblol . ,132 : 3459, 1986 ;ltoggenkamp% % Mol .Gen. 
Genet., 202: 302, 1986), Kl uyveromyces fragills(Das£> , J .Bacteriol . ,158:1165 
, 1984 ) , Kl uyvercra/ces 1 acti s (De Louvencou rt £> , 3 . Bacte ri ol . , 1 54 : 737. 1983 
;Van den Bergf^ Bio/Technology,8:135 f 1990),Pichia guillerimondil(Kunze 
D.Basic Microbiol. ,25:141, 1985), Pichia pastoris(Cregg£> , Mol.0ell.Bi 

ol . , 
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5:3376,1985;^H4f|f^4,S37,14&-^i3ii^^4 f 929,555-aX Saccharanyces cer 
evisiae(Hirmen£>^ Proc. Natl. Acad. Sci. USA, 75 :1929 ; 1978;Ito£>^ J.Bacterio 
1 . , 153: 163,1983) , Schizosaccharomyces pombe (Beach |j £ y< Nurse, Nature, 300:7 
06 , 1981) Yar r owi a 1 i pol yti ca (Davi dow£> s Cu r r . Genet . , 10 : 39 , 1985 ; Gai 1 
lardi n£> , CXirr .Genet . , 10 : 49, 1985)^ u E§ 5$ £ ft fz 0 

iD /vx F t ^ ii r )V * 'J t ^ f i ^ U* ^ > ^ ? f^lSil^^f 

SMW* (0!)^.fJ-\ Kurtz£> s Mol. Cell. Biol., 6:142, 1986;Kunze£>^ 3. Basic h-tf 
crobi ol . , 25 : 141, 1985 [Candida] ,G1 eeson 6,3. Gen .Mi crobl ol . , 132 : 34 59 , 1986 
;Roggenkamp£> s Mol .Gen. Genet. ,202: 302 f 1986 [Hansenula ], Das £^ J.Bacterio 
1. ,158: 1165, 1984; De Louvencourt£> , J.Bactenol . ,154: 737, 1983; Van den Ber 
g£> ^ Bio/Technology , 8: 135 , 1990[K1 uyveromyces] , Cregg£> ^ Mol . Cel 1 . Biol . , 5 : 
3376,1985 ; Kunze , J.Basic Microbiol. ,25: 141, 1985;^ D#=^^ 4, 837,148^ 
& X 0 s * 4 ,929 , 555^ [Pi chi a] , Hi rmen P, „ Proc. Nat 1 .Acad . Sci , USA, 75 : 1929 , 197 
8;ItoA>^ J . Bacteri ol . , 153 : 163 , 1983 [Saccharonyces] , Beaches £ Nurse, Nat ur 
e, 300:706, 1981 [Schizosaccharomyces] X CFDavidow^> „ Curr .Genet. ,10:39,1 
985; Gai Harding Curr .Genet. ,10:49,1985[Yarrwia]) o 

m^ii, S. cerevi si ae<o ADE2i^^ft jjg ^mK^i^ iz v h YIpex-PDI* jf A 

-t 7 b «I^|iJii@t'i <J , if #1^GAL/CYC/ d * 

Q lB{i „ S. cerevi si ae« LYS2^^^ fcg tlCll 1AU * L R C * -t ^ h 

H IQi , h » A 3 *l>fe S. cerevi siae TRX2 3 - K S5! * * tr LYS2 

El 1D{± , YEpseclco -> $r f JV^ L fc&S* 

-t: w b UflpA $ ftf^S.cerevisiae TRX2^ - KBEJIJ LYSZ^^X ^ ^ ^ }. oo 
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|^2B{i, TT?X2#^mjra-r (_L*;t*)V) & X 0* HCV-E2, x 3 -f D - y 

fefMS A * & S . cerevisi aeft#> RNA£ ^t <> ^ C «5 ii . rtSt* 

^ e ^CT1?X2), fi&A"IRX2|!3ft!|&0 :TRX2)i3 J: ^YEpseclu * D - yit L *HO/-E 

to * > ^ * St £.€tu#J <4OTT) T J { ± <-mT) T <: SDS-PAGE^ £ t, 

SMI L <> 

Afo(3E5-l) % HeLa^Jl^^ % p t fz HCV-ElE2i- litf-f A ■f - > ^ > - StJfofll 0-5 

59) (Chooit, ^ Proc. Natl . Acad. Sci .USA, 91: 1294-1298 , 1994) g £ = ^><r> ^E2 7 A s 
#S 65 it ffcgfil* mAbs(291A2 , 5E5-H7, 6A1) (Rosa£ „ Proc . Natl .Acad .Sci .USA, 93:1 
759-1763, 1996) £*-f a / /b ? f- ^ > 0 

fr, Kja jitMgtt 
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IalA)43 j: onys2([glB^D)£^i- 0 aa*#oiSll? ftffl t fcAftf"? - * - CHI 

S3fe J: <J TRPl) £ ft £ frfj t $5 EP TiS I, 6 £c ^ (CAL/CVC) , ^ p q& - ^ - g£ 
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b4A T<t li-'ziS. i-H2 nraJ-j? ,-rpi -2X9 titsJ-dt 
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pUClSycx 
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VtpLvT 


pUClSNotfZXJotlglSfeiC^ P—>rtLfe]. 238i>pCDTEpsecJ 
p!JCSC^EcoKI-fiind[iigE&C51.3I8bp©US2 PCRTv^>h 

pUCS-Lys©BgIII^f3lKi*tt^TR?jcD854bp0DBsrni PCRi?P — > 



E.co1i$irei01<F-hsdS20 recA13 ara-U proA2 lacYl galK2 rpsl_20 xyl-5 me 

tl-1 supE44)£/vX^ K«)tl|*Uttffll-fco E.col1|aia»B®|£ffii3 J:emi& 
^_ /7 Kw^iff ^ Sambrook£>^ Molecular Cloning: A laboratory Manual, 
2nd EcHti on, Cold Spring Harbor Laboratory, Cold Spring Harbor, New York, US 

A, 1989*- j: st tim,<n X i n , ^ Ji t fco 

y i^C50^g/ml)^^^U^2%^^i3i:CJ f O,67%^a^^jt^i- 
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Atf ■&*JgJlllOH'fi» Laboratories, Detroit, MI, USA), £ ti li 2 % ?% Z2 - x CVP 
D)4 frltifVf V- X<GalYP), 2%^/F>, 0.3%KH 2 PO a ^ 

^tf^M^, S.cerevisiae|^^30t:T^a £ o 

New England Biolabs(Hitchin,UK)^ ^ jiBoehringer Mannheim GmbH(Mannheim,G 

1^-^ K^rfSffl L-TPerkin Elmer Thermal Cycler(NorvValk,CT,USA) x-ft ^ 0 DMA 
IS^J^^^-^PP^ 6 ^ Biosystems(Noraalk,CT > USA)-¥;-f ? ju-373 DNA Sequencer 

fflLTfi^o ^^eDWA^ fzl$^t'W&to^MKU^XWl&i-& (Sherman^, Co 
Id Spring Harbor Laboratory, Cold Spring Harbor, New York, USA, 198 3) 0 fljcoD 

NAf^^Jii-^T-, Sambrook^ R_hK J: S Ef © J: i Hfr? <> S. cerevi slaejfcfc 
Li Cl-j* ( Roths tei n,DWA Cl oni ng (Gl ove r , D . M . fflf ) - 1X # ' ^ 5 » IRL Press , 19 

f££ £ now S.cerevi siae^^^<$^te^jg % LYS2& £ ^ADE2u|£5&i|# 

^Af^C»> — A ft -t -y Ffcfll ffi&^/v"^ RYIpLyT ( 

Si) * . ^ ? * ^ K pUCScr) EcoRIf |5 j£ £ Hi ndlllgg J£ t <D H £ 1 » 318bp<7> S. cerev 
isiae LYS2fcfc^£ r*"f"4 EcoRI-Hi ndlll PCR7 <y ? * > y^^u-^-y y-f & 
£ fc J: »J f# £> jti ^7a? KpUC8-Lys 1 ) (i % LYS2g£?i|f*j tcEffiT" 

« 4$ W <T> Bglllf |5E K YRpl7<7}TRPljtiK -? <?> PCRjgfll K 
X # ^ ixr^S. cere vi si ae^^? - 7 -^-TRP1<t>^ u- y^fcttfflT&o 5 '*3ft 
4- EcoRIf is i: 3 ' H Pstl^£ j£ & ft- f « -eflfle Lt^S. cerevi si ae 

/©E2^g^<7jl,059bpcr)Xbal7 ^ y * y y £ pUC8<7> EcoRI-Pstlf |5& £ j$ ^ & » 

£KJ:*K ta*r9X5 KYIpAH (gl) ^^i"^ 0 V*i$KftlJ|®*M2 BamHI 
-Spel-Notl^ j; y=3 ' BamHI^fc £ ft^q -f- * PCR?£ (:];(], S . cerevi siae-^^ 

- * - HIS3£ jtf ift x 4 0 HIS3 BamHI^fc PCRji g, £ pUC8^de<7># ^ (7? BglIIg|5 j£ 

t:^n->fLT/7A5 RYIpAH£^£*>o 
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%.JR7?X5i KYEpsec1<7?PCRj«i|jlNotI^l,238bp7 ? ft y Y (Baldari*^ EMBO 
J.,6:229-234,1987;Galeottl£> s ^^^5,432,082^ 1995$ 7 11 g )£pU 
ClSNot-^ $ $ — (Herrero^ % J .Bacteriol . , 172 : 6S57--6567 , 1990) (c * n — > ^ 
f * i i C i; ty&Wi^t&o S. cerwi si ae PDI£> 3 — §fi?>J (LaMantia % Pro 

c. Natl. Acad. Sci .USA,88:4453-4457 > 1991)<7>pUCyex|^+r -b / h ^<7)t?A£ s PU 
aSyex^SacI-Pstl^g&^SacI-PstlPCR? ?ys> h&?-0-~y ?-t& ZtK 

mmVL, ATG ^ K^WififfiHSacIgiffi^JionWff its Ky^^Mi: 
Sal I^EJE 1- ^ Jn -f- & PCR?£ ^ i: (j % S . cerwi siaeTRX2 ~r - K S£?!j (Muller, J . Biol . 
Chem. ,266:9194-9202 ,1991)£ |g fig l_, , ■£ L TF*JC18yexcr)SacI-SalIf |j£ \z. ? P — 
yft-f&o W~y<r> sTRX; t - v 3 ^ tt , SacI^TCPCR 7° ^ - fr SacI-^TC- PC 
R/^-f^-tliLT, pUC18yex<o ^ 7^ KSPJ t fl"* - A f*j 
<7>^z:=? K>CT7^)^^TRX2^^ N*EPJ*Jtf*BL. -C-ooPCR?^.* > N £pUC18y 
ex^ Sroal-Sallf |SEp^| ^ ? D - — > Vlr & Z t U X ij # & 0 PCR? D - > liT^T 
„ plXISyex 7 x ? ys^tft? p- - >-^t:|i?ij^^t*<» 
PDI.^^ -fc h ^^tfFWC18yex<7>MotI-Xbal7 ^ yf^/vx? RYIpAH 
(Si J <7>Notl-SpeIfg-j2 U A LT'^? ^ — YIpex2-PDI ^ 

fc®**»-r 0 XbaI^^YIpex2-PDI-c^S150-2B^^M*s^X-£-> itCJ:^ tfeS 
150-PA2 to ADE2jfe<&ft: jgg gg^s © POI^ fq, -fj * - y £ * 

YlpLyT<7>Notl^gf]£^N<7>yex-PDI NotI 77^^ >• f <r> ^ D-^y^CJ: «3 (Jl 

7*3 KMt4 e KYIpexl-PDIA (HlB) fi % YIpex2-P0I £ ^ £, ftl § 

* W-f" * JO 5 , ^x? K CO YIpexl-PDIB ^coyex-roi^;^ u , £*t ft 

YIpexl-PDIA/B^ J: ^> S.cerevisiae^^ f|$£&£ Spelfty Hft^A -t ? h 4' ftffl 
LTfrT* ^5150-PAl (Uij 11, yex-PDIA/ ?- a >tfiSt*a&*#^A 
^W303-PB1^ J: <JS150-PB1 1 ) ;i , yex-PDIB<7>^g & ^ £ t « 0 
5 KVIpexl-TRX2|=i i: c/YIpexl-sTRX2 (HlCfe J: CFID)^, pUC18yex<7> No 
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tl^ife^ n^*LPUC18yex-"n?Xj3 £ V- pUC18yex-sTKX^ Not! y ? ? * y y &+?-■;/ 
?u-y ifr diita^tSt^o S. cerevi s1swjft& Aft ©± U IK L * 
D - yit 7 <? ? * V \ <7>|hJ $ (i , YIpex-PDIAi |h] Cf* £ o Mii^^ S150-X2 1 $3 
X ^SX21-PA2£ % Sper^^YIpexl-TRX2 ^ ^S150-2B^ X CFS150-ro2<£ i ) 

V-E2 7 x , jn y ^ d - y« * y jr K t^S £ « a£> „ YEpsecl-E2 7 ^^x? K 

TIB JME 3ft "Tie 

tit, rattco^s^, PDI £ (ail J ^ai-**#tfe (siso-pai, ^i> 

iqiimi < YPD > i li IMH4 CGalYP)^ ft t "C*S KB $ £ £ Or teli] * <o RNA 

2. 2M^ jv ATJPft K-1-2%T #n- X **>U±-C^I* I- ~ h D-tA-tJ - x|| 

<OiO &U. A(S150-PAl)-*ft J: tjfe L * BC5150-PB1, VTC03-PBl)^ffl ft 
ftS»fti^ it^KfSft, ■£ tT«te2ua.Aatf <Sl50-PA2)i; „ ft 

GalYP-cigjjg £^£lys2: :7TCX2& £ CFtys2: ^TRX^^^^YEpsecKY-E^, s ) 
W n - y ft L /-HCV-E2 7 A s cDNA^igs: frjpf tlij, ,1 *i S> *>*&H & £ ** 9 ? 
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X ;/TRX2^ g yj it ; S. cerevi si ae-eHCV-E2 7 ^ 5 <t> $f a £ IE jgT & 
Braiin* * -y + 4 -w -ft « # 9 X tf - X-eJM&* 4 *C T'2(^n JHJV £ « £ £ 

Laenmli, Nature, 227: 680-685, 1970) ^ J: i>X9.V>£ n LBSfcffiigK 2 % SOS, 10 
%^ , JtD^i 1 200tM DTT % 62.5mM Tris-HCI % pH6 . 8) ^ ^* SDS-^ >} t ? *} )VT 

K Vfr Jl/a5Ci*SSC5D5-PAGE)u X *) ftff L , - h Q -t D - * lift (Nltroblnd, MSI 
,Westborou^h f MAi,USA)<T(Avbin^ % P roc. Natl .Acad.Sci . USA , 76 : 4 350-4 354 , 1979) 

0 PBS, 3 % ft a i3 «fc 0*0. l%Tri ton£ ^ j> atf tp^Bt-J }• 
T&o S^^S^(3E5-l)^^$i^r:HCV-E2 715 ? ^ >^ *£>ifttfUttf N-T^St 
l-^,^y^D-^ JVtfbifcCraAW, r-o<7>ir#^mAbC291A2i5 J; CF5E5-H7)& J; tfH 
eLa^g^ CL559)^. £ |U g t HCV-E1E2 Htf-Ti^^ty v - jffi jja^f (Choo£> , 
Proc . Natl .Acad .Sci .USA, 91: 1294-1298 , 1994 ; Rosa , Proc . Natl . Acad . Sci . USA, 
93: 17 59-1763, 1996) £ 4 2, J ~t D y -r << > V Uttffl-f" £ o { -y f- * Jtf » 

-ft^SSfcfc £ <J ftfe £ *A (ECL,Ainershatn, Arlington Heights, I L, USA) 0 

IICV-E2 7 15 ^* % k?^ ^ivA (Galanthus nivalis- r^Q-Ak^f > (GNL 
) ? IS ffi L- fce GO rfc ^CNL; j CNA'^ife ^ £ „ Vector Laboratori es Inc. , Burl i ngara 

e,CA,USA)£{^T-& T 7 -7" ^?D7f777^UJ: W#jt^tJ^6 

A 9 A * 40on/f^ cPBS^ j: t ? iptUHL U °- 9H NaCl ^ PBSft jft -eft # t 
St. II ? y * ? ft * »-j»t ^ JP-IW y J v K. 0.9H NaCl<7>PBSv§^ frs i/i £ 

ryj* CBio-Rad DC Protei n Assay , Bio-Rad , Hercules , CA , USA) frfg S U T il!) L 
IICV-E2 715 ^^|^x^lys2::TR)(2 % lys2::PDI, lys2: :TRX2-^de2::PDI^[^,^ 
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t/tff (0 4) t%s&1f$>Zt&7f;2ilZ><> 

I ti jfjgH*gf&j| t feglfr & jggj CQHCV-E2 g y ^ g ff ttM0LT-4jjBflafc &&J_ 

*#tt t * * . t MjiR'j^^ tat t^^aa aa*^* « 

Ft** *vf.| /3yFD-^a.T 1 CH0^^E2^ ^^JtfcR&ft 
Tttffl t" So * 2f X 4 -f 3 > h D - )V t t X , M0LT-4|BJ&Sr > ^ ^ g<»## 
fiT^M >4r ^^<- Ft*o tk^X\ Ifi^l'y F*E2uWLT±C/s"*i:-f 

- N LfcM0LT-4fflJ|aii, 5feSfetfc*«iai4E2^ gCM=26.24<E2^©PDI GNL 

);M=5.32(E2g@TTCX GNL))^]^ ^^a^- N L fcMQLT-4fl||&£ Jt« L £ % 

, f ^ ^> f ±d t.^?is ^= 133 - 7 ^ ^ it ^ o l*u efcStLfcafeiaa^^ 

.'^It/kOf so-o jfeM0LT-^ljfflflaOW.97C-ve/3 > N o - jv )) 
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»^ » U *B14T & * £ JB *> *l * „ £ « * €» . i *l G> li . M0LT-4M IS £ ft •£ U * 

■ife -£> o 

at a l ti mm m n & ? > % <r>^m m. 0£ o t , mqlt-4hh& c^ta 

tt-&&«14)|j\ WD&'Si&9>'*9 9lL}t1Stl>Xfkw&* #3fc3E»»faiaE2* I' 
) MOLT-^g J|& £ *g L H ft ^ (Rosa £> , Proc . Natl . Acad . Sci . USA, 93: 1759-17 
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